Functional role of Notch signaling in the developing and postnatal heart.
In the developing heart, Notch signaling plays an essential role in several key developmental processes, such as epithelial-to-mesenchymal transition and myocyte proliferation and differentiation. The importance of Notch in cardiac development has been demonstrated in knockout mice carrying null mutations in genes encoding components of the Notch pathway. Furthermore, humans with inactivating mutations in the Notch ligand Jagged1 suffer from Alagille syndrome, a condition characterized by several cardiac defects. Notch1 receptor haploinsufficiency has also been involved in aortic valve disease in humans. In addition, accumulating evidence indicates that Notch may also regulate homeostasis in the adult heart. Notch may protect the heart from an excessive and detrimental hypertrophic response and increase cardiomyocyte survival. Emerging evidence also suggests that Notch could be important for cardiac tissue renewal by controlling the maintenance and commitment of a cardiac stem cell compartment.